Functional Categories of Support to Operations in Military Information
  Systems by Tolk, Andreas
)XQFWLRQDO&DWHJRULHVRI6XSSRUWWR2SHUDWLRQV
LQ0LOLWDU\,QIRUPDWLRQ6\VWHPV
$XJXVW
’U$QGUHDV7RON
,QGXVWULHDQODJHQEHWULHEVJHVHOOVFKDIWPE+
(LQVWHLQVWU
2WWREUXQQ
*HUPDQ\
.H\ZRUGV)HGHUDWHG6ROXWLRQV&,227:5HXVDEOH&RPSRQHQWV’HFLVLRQ6XSSRUW6LPXODWLRQ1$72&2%3
6XPPDU\
,QRUGHUWRJURXSWKHIXQFWLRQDOUHTXLUHPHQWVIRUVXSSRUWWR
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WKH 1$72 &RGH RI EHVW 3UDFWLVH &2%3 IRU &
$VVHVVPHQW GHILQHV WKUHH GRPDLQ DUHDV %DWWOHVSDFH
9LVXDOL]DWLRQ ’HFLVLRQ 0DNLQJ DQG %DWWOH 0DQDJHPHQW
)XQFWLRQV ,Q DGGLWLRQ ZLWKLQ DQ GRPDLQ RYHUODSSLQJ
LQIRUPDWLRQ JULG RI WKH LQIRUPDWLRQ V\VWHP QHFHVVDU\
IXQFWLRQV IRU DVVHVVLQJ DQG GLVVHPLQDWLQJ WKH LQIRUPDWLRQ
DUH FDSVXODWHG )RU DOO WKUHH GRPDLQV LQFOXGLQJ WKH
RYHUODSSLQJ LQIRUPDWLRQ JULG WKH UHVSHFWLYH UHTXLUHPHQWV
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7KHSDSHUGHVFULEHV WKH IXQFWLRQDO FDWHJRULHVRI WKH WKUHH
GRPDLQV KDYLQJ EHHQ GHILQHG IRU DUWLFOH  RSHUDWLRQV
H[WHQGVWKHPWRPHHWWKHUHTXLUHPHQWVIRURSHUDWLRQVRWKHU
WKDQZDU227:DQGJLYHVVRPHH[DPSOHVKRZPRGXOHV
RI VLPXODWLRQ V\VWHPV FDQ GHOLYHU UHVSHFWLYH VXSSRUW
IXQFWLRQV ,Q DGGLWLRQ UHIHUHQFHV GHILQLQJ PLJUDWLRQ
SURFHGXUHV IRU OHJDF\ V\VWHPV WR HQDEOH D VPRRWK FKDQJH
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’R’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@ LGHQWLILHV WKH IXWXUH PLOLWDU\ RSHUDWLRQV
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 $GKRFFRDOLWLRQVDQGRUXQLODWHUDORSHUDWLRQV
 $GDSWLYHSODQQLQJDQGVWUDWHJLFDJLOLW\
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7KH 8QLWHG 6WDWHV 86 ’HSDUWPHQW RI ’HIHQVH ’R’
YLVLRQ IRU WKH IXWXUH DV GHVFULEHG LQ -RLQW 9LVLRQ 
>’R’@LVRQHRILQIRUPDWLRQVXSHULRULW\7KLVYLVLRQ
ZDV IRUPXODWHG ZLWK WKH UHFRJQLWLRQ WKDW RSHUDWLRQDO
GHFLVLRQ PDNLQJ LQ ERWK FRPEDW DQG SHDFHWLPH ZLOO
GHPDQG LQFUHDVLQJ UDSLGLW\ DQGDFFXUDF\ 7KLV LV GXH LQ
SDUW WRWKHUHGXFHGIRUFHVWUXFWXUHDQGEXGJHWVRI WKH86
PLOLWDU\,WLVDOVRGXHWRWKHIDFWWKDWWKHPLOLWDU\LVEHLQJ
DVNHG WR H[SDQG LWV PLVVLRQ DUHDV WR LQFOXGH HVWDEOLVKLQJ
DQGPDLQWDLQLQJUHJLRQDOSHDFHDQGVWDELOLW\KXPDQLWDULDQ
UHOLHI DQG GLVDVWHU UHFRYHU\  $GGLWLRQDOO\ WKH PLOLWDU\
ILQGV LWVHOI LQ MRLQW FRPELQHG DQGFRDOLWLRQRSHUDWLRQV LQ
VXSSRUW RI WKHVH YDULHGPLVVLRQ DUHDV 7KLV H[WHQGHG DQG
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6$6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57%
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&$;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0RGHOVDQGWKHLU$SSOLFDWLRQ
 5HFRPPHQGDWLRQVDQG&RQFOXVLRQV
$IWHU KDYLQJ ILQDOL]HG WKH SDUW RI WKH VWXG\ GHDOLQJ ZLWK
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)LJ)XQFWLRQ’RPDLQVLQ˜$UWLFOH9‡2SHUDWLRQV
 ’HYHORS $OWHUQDWLYH &RXUVHV RI $FWLRQ %DVHG RQ
WKH VLWXDWLRQ DZDUHQHVV JDLQHG DOWHUQDWLYH FRXUVHV RI
DFWLRQVKDYHWREHGHYHORSHG7KH\FRPSULVHGLIIHUHQW
RUGHUVRISRWHQWLDOEDWWOHHTXLSPHQWWREHXVHGHWF
 (VWDEOLVK 2EMHFWLYHV :KDW LV DOVR LPSRUWDQW LV WR
GHILQH WKHRZQREMHFWLYHV WREH UHDFKHG LQ UHVSHFWLYH
SKDVHV7KHVHREMHFWLYHVKDYH WREHKDUPRQL]HGZLWK
WKH REMHFWLYHV RI WKH VXSHULRU FRPPDQG :KDW GR ,
KDYH WR GR" DOV ZHOO DV ZLWK WKH FDSDELOLWLHV RI WKH
VXERUGLQDWHGXQLWV:KDWFDQEHGRQH"
 6HW&ULWHULD,QRUGHUWRSUHSDUHWKHGHFLVLRQSURFHVV
VHWWLQJ RI GHFLVLRQ FULWHULD KDV WR EH VXSSRUWHG 7KDW
GRHVQ¶WPHDQ WKDW D XWLOLW\ EDVHG DSSURDFK KDV WR EH
XVHG RU WKDW DQ\ RWKHU IRUP RI UDWLRQDO GHFLVLRQ
PDNLQJ LV HQIRUFHG EXW LW MXVW KDV WR EH DVVXUHG WKDW
WKHUHOHYDQWFULWHULDDUHNQRZQE\WKHGHFLVLRQPDNHU
,IKHLVJRLQJWRXVHWKLVNQRZOHGJHGHSHQGVRQKLP
 $VVHVV $OWHUQDWLYH &RXUVHV RI $FWLRQ 7KH $&2$
KDYLQJEHHQGHYHORSHGHDUOLHUKDYH WRDVVHVVHG LQ WKH
SODQLQJDQGGHFLGLQJSURFHVV,QRUGHUWREHDEOHWRGR
VRWKHUHVXOWVRIWKHHYDOXDWLRQSURFHVVHVVXSSRUWHGE\
WKH IXQFWLRQ JURXSV ‡HVWDEOLVK REMHFWLYHV· DQG ‡VHW
FULWHULD· KDYH WR EH WDNHQ LQWR DFFRXQW SUHIHUDEO\
DXWRPDWLFDOO\
 8QFHUWDLQW\0DQDJHPHQW $V WKH SHUFHSWLRQ RI WKH
PLOLWDU\ GHFLVLRQ PDNHU LV XQVKDUS XQFHUWDLQ
LQFRPSOHWH DQG FRQWUDGLFWLYH UHVSHFWLYH XQFHUWDLQW\
KDVWREHWDNHQLQWRDFFRXQWHJE\XVLQJIX]]\VHWV
RU LQWURGXFLQJ SUREDELOLW\ LQWHUYDOV XVLQJ WKH
DOJRULWKPV RI WKH ’HPSVWHU6KDIHU7KHRU\ HWF ,W
VKRXOGEHSRLQWHGRXW WKDW WKHREMHFWLYH LV WRPDQDJH
WKHXQFHUWDLQW\WRLQFUHDVHWKHVLWXDWLRQDZDUHQHVVQRW
VLPSO\WRUHGXFHXQFHUWDLQW\
 ’HFLGH7KHGHFLVLRQLVDQGUHPDLQVWKHGRPDLQRIWKH
PLOLWDU\ GHFLVLRQ PDNHU +RZHYHU FRQFHUQLQJ WKDW
WKHUH DUH GLIIHUHQW OHYHOV RI GHFLVLRQV >7RON DQG
6FKLHIHQEXVFK  7RON DQG .XQGH @
IXQFWLRQV WDNLQJ RYHU URXWLQH ZRUN DUH QHHGHG WR
UHGXFHWKHRYHUDOOZRUNORDGZKHUHSRVVLEOH
 &UHDWH D 3ODQ 7KH FUHDWLRQ RI WKH SODQ FDQ EH
IDFLOLWDWHG QRW RQO\ E\ LQWHJUDWHG RIILFH DXWRPDWLRQ
WRROV EXW E\ DVVHVVLQJ WKH UHVSHFWLYH $&2$ DOVR
0DQ\WKLQJVEHLQJQHHGHGLQWKHSODQDUHDOUHDG\SDUW
RIWKH$&2$WKXVZK\WRGRWKHVDPHZRUNWZLFH"
 $SSURYH$IWHUWKHGHFLVLRQDQGFUHDWLRQRI WKHSODQ
WKHSURFHVVKDV WREHKDUPRQL]HGVWDIIZLGH ,QPDQ\
FDVHV KDUPRQL]DWLRQ ZLWK WKH QHLJKERUV WKH
VXERUGLQDWHVHWFDUHDOVRQHHGHG7KLVKDSSHQVZKLOH
DSSURYLQJWKHSODQDQGKDVWREHVXSSRUWHG
 3ULRULWL]H:LWKLQWKHEDWWOHPDQDJHPHQWGRPDLQQRZ
WKHDFWLRQVUHVRXUFHVHWFKDYHWREHSULRULWL]HGLQWKH
UHVSHFWLYHPDWWHU
 ,QIRUPDWLRQ 6XUYHLOODQFH DQG 5HFRQQDLVVDQFH
3URFHVV/DVWEXWQRWOHDVW WKH,65SURFHVVKDVWREH
KDUPRQL]HGDOVRRSHQLQJZLWKLWVUHVXOWWKHQH[WFLUFOH
RI FRPPDQG DQG FRQWURO E\ GHOLYHULQJ LQIRUPDWLRQ
WKDWKDVWREHXQGHUVWRRGILUVWHWF
$OOWKUHHGRPDLQVDUHLQWHUFRQQHFWHGE\WKHUHVSHFWLYH&,
GDWD GRPDLQ WKH ‡,QIRUPDWLRQ *ULG· WDNLQJ FDUH RI WKH
VHPL DXWRPDWHG SURFHVV RI VHHNLQJ WKH LQIRUPDWLRQ
ZLWKLQ WKH SRWHQWLDOO\ GLVWULEXWHG GDWD EDVHV LQFOXGLQJ
RSHQ VRXUFHV OLNH WKH:HE LQIRUP WKH PLOLWDU\ GHFLVLRQ
PDNHUE\SUHVHQWLQJWKHUHVXOWVLQWKHGHVLUHGIRUPWRKLP
JUDSKLFVFKDUWV VOLGHV HWF JLYHKLPDGYLFH LQ IRUPRI
FRQVXOWDWLRQV FRRUGLQDWH WKH GLIIHUHQW FHOOV DQG HIIRUWV
GLVVHPLQDWH WKH UHVXOWV LQIRUPDWLRQ UHSRUWV DQG RUGHUV
DQG– ODVW EXW QRW OHDVW – DUFKLYLQJ WKHGLIIHUHQW VWHSV IRU
ODWHUDQDO\VHVFRQVXOWDWLRQRUVLPSO\DGHEULHILQJ
7KHIXQFWLRQDOLW\QHHGHGWRVXSSRUW˜$UWLFOH9‡RSHUDWLRQV
E\ UHVSHFWLYH LQIRUPDWLRQ WHFKQLTXH LV QHHGHG IRU
RSHUDWLRQVRWKHUWKDQZDUDOVR+RZHYHUGXHWRWKHVSHFLDO
QHHGVDQGGHPDQGVDGGLWLRQDOO\QHZVHWVRIIXQFWLRQVKDYH
WREHLQWURGXFHG7KLVLVWKHWRSLFRIWKHQH[WVHFWLRQ
)XQFWLRQDOLW\IRU2SHUDWLRQV2WKHU7KDQ:DU
$OWKRXJKDOUHDG\ LQ˜$UWLFOH9‡RSHUDWLRQV WKHQHHG IRUD
EURDGHU IOH[LELOLW\ KDV EHHQ VHHQ LW EHFRPHV D SULRU
QHFHVVLW\ LQ RSHUDWLRQV RWKHU WKDQ ZDU 227:  $ ILUVW
DQDO\VHVRIQHZIXQFWLRQVFDQEHIRXQGLQ>7RON	.XQGH
@7KHLQSXWVRULJLQDWHVIURPWKH*HUPDQZRUNIRUWKH
QHZ 1$72 &RGH RI %HVW 3UDFWLFH IRU 2SHUDWLRQV RWKHU
WKDQ:DU
)LUVWWKLQJWRPHQWLRQLVWKDWWKHIXQFWLRQGRPDLQVUHPDLQ
WKHVDPH 7KHUH LV QRQHHG WR LQWURGXFHQHZGRPDLQVRI
IXQFWLRQDOLW\ LQ 227: WKDW DUH QRW IRXQG LQ WUDGLWLRQDO
VFHQDULRVDVZHOO+RZHYHUWKHIXQFWLRQJURXSVKDYHWREH
PXFK EURDGHU LQ PDQ\ FDVHV  7KHVH QHZ IXQFWLRQV
KRZHYHUFDQDJDLQEHXVHIXOLQWUDGLWLRQDOVFHQDULRVDOVR
7KH ILUVW WKLQJ WR FRSH ZLWK LV WKH PXFK EURDGHU
LQIRUPDWLRQEDVH,QIRUPDWLRQLVQ¶WUHVWULFWHGDQ\ORQJHUWR
PLOLWDU\LQIRUPDWLRQV\VWHPVDQGVHQVRUV,65KDYHWRWDNH

7KHDXWKRULVQRWFODLPLQJFRPSOHWHQHVV7KHUHDUHVXUHRWKHU
IXQFWLRQVWKDWDUHLPSRUWDQWDQGDQ\GLVFXVVLRQLVZHOFRPHDW
WKLVSRLQW
LQWRDFFRXQWRWKHUV\VWHPVDQGRSHQVRXUFHVLQFOXGLQJWKH
:HE WKH 0HGLD HWF  ,W LV LPSRVVLEOH WR LJQRUH WKH
LQIOXHQFHRIWKHPHGLDLQ227:WKXVLWLVFUXFLDOWRKDYH
DFFHVV WR WKHLU VRXUFHV DQG – LI WKLV LV QRW SRVVLEOH – DW
OHDVW WR WKH PHGLD LWVHOI  7KH &11 PRQLWRU ZLWKLQ WKH
KHDGTXDUWHUEHFDPHD VWDQGDUGGHYLFH LQ WKH UHFHQW\HDUV
DQG WKLVHIIHFWZLOO LQFUHDVH $OWKRXJK WKHDXWKRUGRHVQ¶W
NQRZKRZ WRFRSHZLWK WKLV LQ VLPXODWLRQVDW OHDVW LQ WKH
WUDLQLQJDQGH[HUFLVHGRPDLQUHVSHFWLYHSURFHGXUHVKDYHWR
ILQG WKHLU ZD\ LQWR WKH ILHOG PDQXDOV DQG WKHUHIRUH LQWR
VXSSRUWLQJ WUDLQLQJ VLPXODWLRQ V\VWHPV  7KH FKDOOHQJH
LQFUHDVHV LQ WKH LQWHUQDWLRQDO HQYLURQPHQW ZKHQ VHYHUDO
QDWLRQVDQGGRFWULQHVKDYHWREHEURXJKWWRJHWKHU
6KRXOGHU WR VKRXOGHU ZLWK WKH WUDGLWLRQDO $&2$ WKH
FRQFHSWRI$OWHUQDWLYH&RQWLQJHQF\3ODQV$&3KDVWREH
VHHQ ZLWKLQ 227:  &RQWLQJHQF\ SODQV DUH PXFK PRUH
QDUURZ LQ SULQFLSOH IRU WKH ORFDOPLOLWDU\ GHFLVLRQPDNHU
+RZHYHUORRNLQJDWWKHODWHVWPLOLWDU\RSHUDWLRQVUHVHDUFK
ILQGLQJV HJ WKH VR FDOOHG ‡GRPLQDQW PDQHXYHUV· WKH
SULQFLSOH RI SUHSODQQHG RSHUDWLRQV RU RSHUDWLRQ
FRPSRQHQWVILQGVLWVZD\LQWRWUDGLWLRQDOPLOLWDU\RSHUDWLRQ
SODQV DV ZHOO  1HZ VFHQDULRV DQG WDVNV GHPDQGV UDSLG
FRUUHFW DQG KLJK TXDOLILHG GHFLVLRQV IURP WKH PLOLWDU\
GHFLVLRQPDNHU7KXVVXSSRUWE\LQIRUPDWLRQWHFKQLTXHLV
D PXVW DQG WKH KLJKHVW EHQHILW IURP WKH ‡GLJLWL]HG
EDWWOHILHOG· FDQ EH JDLQHG ZKHQ ,7 V\VWHPV KHOS WKH
ZDUILJKWHU WR FKRRVH IURP D VHW RI SUHSODQQHG RSHUDWLRQ
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HQYLURQPHQWWKHFXOWXUDOFRQVWUDLQWVRIWKHHQHPLHVDV
ZHOODV WKHDOOLHV WKHDFWXDOUXOHVRIHQJDJHPHQWHWF
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ZHOO DV LW LV SRVVLEOH WR WDNH FDUH WKDW VRPH SLHFHV RI
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ZHOO KLHUDUFKLFDOO\
RUJDQL]HG DV LQ
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)XQFWLRQ’RPDLQVLQ227:
SDUWQHUVEHLQJUHOHYDQW WR WKHPLOLWDU\GHFLVLRQPDNHU
PXVWEHDVVHVVDEOHDVZHOODVSUHVHQWDEOH
 2SHQ 6RXUFHV 3UHVHQWDWLRQ 7KH LQIRUPDWLRQ EHLQJ
DYDLODEOHLQWKHRSHQVRXUFHVKDYHWREHDVVHVVDEOHDQG
SUHVHQWDEOHDOVR(VSHFLDOO\WKHLQWHUQHWDQGWKHPHGLD
KDYHWREHPHQWLRQHGH[SOLFLWO\
 ’HYHORS $OWHUQDWLYH &RQWLQJHQF\ 3ODQV
$GGLWLRQDOO\ WR $&2$ VHYHUDO $&3 KDYH WR EH
GHYHORSHG (VSHFLDOO\ IRU $&3 WKHLU WHPSODWH
FKDUDFWHU KDYH WR EH WDNHQ LQWR DFFRXQW LQ RUGHU WR
IDFLOLWDWHWKHLUDFFHVVODWHU
 $FFHVV $OWHUQDWLYH &RQWLQJHQF\ 3ODQV :LWKLQ WKH
JLYHQVLWXDWLRQDGHTXDWHEHKDYLRUWHPSODWHVLQIRUPRI
SUHSODQQHG$&3KDYHWREHIRXQGDQGSUHVHQWHGWRWKH
PLOLWDU\ GHFLVLRQ PDNHU LQ WKH DFWXDO FRQWH[W ,Q
DGGLWLRQ WR WKH DOUHDG\ LQWURGXFHG $&2$ DVVHVV DQ
DGGLWLRQDO VWHS LV QHFHVVDU\ EHIRUH WKH DVVHVVPHQW
LWVHOI LVSRVVLEOH$V WKH$&3 LVD WHPSODWHDQGQRWD
UHDG\WRJRSODQEHIRUHDVVHVVPHQWEHFRPHVSRVVLEOH
WKH UHVSHFWLYH SDUDPHWHU KDV WR EH LQLWLDOL]HG ILUVW
7KHVH SURFHGXUHV KDYH WR EH VXSSRUWHG E\ WKH
XQGHUO\LQJ&,V\VWHP
 .QRZOHGJH0DQDJHPHQW 7KH NQRZOHGJH DERXW WKH
VLWXDWLRQ WKH SDUWQHUV WKH UXOHV RI HQJDJHPHQW
SRWHQWLDO RSSRQHQWV FXOWXUDO FRQVWUDLQWV RQ DOO VLGHV
HWFKDYHWREHPDQDJHGLQRUGHUWREHSUHVHQWHGZKHQ
QHHGHG
 :RUNIORZ0DQDJHPHQW $V WKH ZRUNIORZV RI QRQ
PLOLWDU\LQVWLWXWLRQVDQGDJHQF\DUHLQJHQHUDOQRWZHOO
NQRZQE\ WKH GHFLVLRQPDNHU WKH\ KDYH WRPDQDJHG
DQG UHVSHFWLYH GHOD\V WR EH H[SHFWHG FRQVWUDLQWV
KLHUDUFKLHV HWF KDYH WR EH PDGH REYLRXV WR WKH
FRPPDQGHULQDWLPHOLQHVVPDQQHU
 +DUPRQL]H7KHSURFHVVRIKDUPRQL]LQJ WKHGHFLVLRQ
DQGUHVSHFWLYHDFWLRQVLVPXFKPRUHGHPDQGLQJLQWKH
QRQPLOLWDU\ HQYLURQPHQW W\SLFDO IRU VRPH 227:
7KXVDGGLWLRQDOIXQFWLRQDOLW\LVQHHGHG
 ’LVVHPLQDWLRQ 0DQDJHPHQW )XQFWLRQV VXSSRUWLQJ
WKH FRPPDQGHU DQG KLV VWDII LQ WDNLQJ FDUH WKDW WKH
ULJKWLQIRUPDWLRQUHDFKHVWKHULJKWSHUVRQRULQVWLWXWLRQ
LQ WKH ULJKW WLPH LQFOXGLQJ FRQVLVWHQF\ PDQDJHPHQW
FRQFHUQLQJDERXWZKRKDYHEHHQLQIRUPHGDERXWZKDW
DQG ZKHQ LV HVVHQWLDO WR LQIRUPDWLRQ RSHUDWLRQV LQ
227: DQG FUXFLDO WR WKH RYHUDOO VXFFHVV RI WKH
RSHUDWLRQ
:LWKLQ WKH LQIRUPDWLRQ JULG WKH QHZ IXQFWLRQ JURXSV IRU
LQWHUIDFHPDQDJHPHQWDVZHOODVGDWDPDQDJHPHQWKDYHWR
EHHVWDEOLVKHGLQRUGHUWRJHWSK\VLFDOO\V\QWDFWLFDOO\DQG
VHPDQWLFDOO\FRQVLVWHQWFRQQHFWHGWRWKHYDULRXVV\VWHPVRI
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IXQFWLRQV E\ VLPXODWLRQ V\VWHPV  +RZHYHU HVSHFLDOO\
ZKHQ ORRNLQJ DW WKH PRVW UHFHQW ILQGLQJV RI UHVSHFWLYH
UHVHDUFK DQG GHYHORSPHQW VWXGLHV WKHUH PD\ EH VRPH
WHFKQLTXHV WR EH XVHIXO LQ WKH QHDU IXWXUH $W OHDVW WKH
SUREOHPRILQWHJUDWLQJUHVSHFWLYHDSSOLFDWLRQVFDQEHVHHQ
DV VROYHG LQSULQFLSOH VHHQH[W VHFWLRQ ,QRUGHU WR FRSH
ZLWKWKHVHLVVXHVZHGLYLGHSRWHQWLDOVXSSRUWE\VLPXODWLRQ
V\VWHPVLQWRWZRVXEVHFWLRQHGXFDWLRQDOLVVXHVDQGVXSSRUW
WRRSHUDWLRQV
,QJHQHUDO VLPXODWLRQ V\VWHPV FDQ KHOS WR RUFKHVWUDWH WKH
DJLOHPDQDJHPHQWQHHGHGLQPRGHUQZDUIDUHE\WDNLQJLQWR
DFFRXQWQRWRQO\WKHHQWLWLHVDQGLWVUHODWLRQVEXWDOVRWKHLU
G\QDPLFDODVSHFWVWKHLUEHKDYLRUWKHLUFDSDELOLWLHVDVZHOO
DVWKHLUFRQVWUDLQWVDQGOLPLWDWLRQV$OWKRXJKEHLQJMXVWRQH
RXWRIDJUHDWYDULHW\RISRVVLEOHRWKHUPHDQVRI2SHUDWLRQV
5HVHDUFK VLPXODWLRQ V\VWHPV SOD\ D VSHFLDO UROH GXH WR
WKHLU ZLGH DFFHSWDQFH LQ GLIIHUHQW DSSOLFDWLRQ GRPDLQV LQ
WKHDUPHGIRUFHV
(GXFDWLRQ DQG 7UDLQLQJ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$VVLVWHG([HUFLVHV
,WLVREYLRXVWKDWDOORIWKHVHWRSLFVKDYLQJEHHQGHDOWZLWK
LQ WKH ODVW VHFWLRQ KDYH WR EH FRYHUHG E\ H[HUFLVHV DQG
WKHUHIRUH VKRXOG EH ZLWKLQ WKH IRFXV RI UHVSHFWLYH &$;
V\VWHPVVRRQHURUODWHU ,WVKRXOGEHPHQWLRQHGHJ WKDW
DFWXDO VFHQDULRV IRU 227: DW HJ WKH :DUULRU
3UHSDUDWLRQ &HQWHU :3& DW 5DPVWHLQ (LQVLHGOHUKRI
*HUPDQ\ DUH RQO\ VFULSW GULYHQ H[HUFLVHV DV ZH DUH VWLOO
ODFNLQJUHVSHFWLYH&$;WRROVWRVXSSRUWHIILFLHQW WUDLQLQJ
%XWHYHQLIQRVSHFLDO&$;HQYLURQPHQWVDUH\HWDYDLODEOH
WKH WUDLQLQJRIPDNLQJXVHRI WKH UHVSHFWLYH IXQFWLRQV LVD
PXVW
$V &RORQHO UHW .HQQHWK $OODUG – D YHWHUDQ IURP WKH
%RVQLDQRSHUDWLRQ,)25–FRQFOXGHVLQKLVFRQWULEXWLRQWR
>:HQW] @ ‡%XW WKH %RVQLD H[SHULHQFH VKRXOG DOVR
UHPLQGXVWKDWRXUZRUVKLSRIWHFKQRORJ\LQZDUIDUHPXVW
EH WHPSHUHG E\ D VWURQJHU VHQVH RI WKH KXPDQ IDFWRU
,QIRUPDWLRQ WHFKQRORJ\ LV XQLTXHO\ DIIHFWHG E\ SHRSOH
WKHLU WUDLQLQJ WKHLU SURFHGXUHV DQG WKH WLPH WKH\ WDNH WR
SHUIRUP WKHP %XW WKH FRPELQDWLRQ RI WKHVH IDFWRUV LQ
FRPEDW DQG RSHUDWLRQDO VHWWLQJV LV FRQVWDQWO\ DQG
FXULRXVO\XQGHUHVWLPDWHG·
$VDOUHDG\SRLQWHGRXWLQWKHSUHVHQWDWLRQRIWKHILQGLQJVRI
UHVSHFWLYH*HUPDQVWXGLHV >7RON	.XQGH7RON	
6FKLHIHQEXVFK @ GHFLVLRQ VXSSRUW V\VWHPV – DVZHOO
DV HYHU\ VXSSRUWLQJ LQIRUPDWLRQ WHFKQLTXH  DQG WKHLU XVH
PXVWEHLQWHJUDWHGDVHDUO\DVSRVVLEOHLQWUDLQLQJDQGGDLO\
XVH:KDW KDV WR EH HQVXUHG LV WKDW WKH XVHU RI GHFLVLRQ
VXSSRUW V\VWHPV NQRZV DQG XQGHUVWDQGV WKH DVVXPSWLRQV
DQGOLPLWVRIWKHV\VWHPDQGWKH25PHWKRGVWREHDSSOLHG
’HFLVLRQ VXSSRUW V\VWHPV WUDLQLQJ PHDQV WKHUHIRUH DOVR
WUDLQLQJLQ25PHWKRGV
,Q WKH H\HV RI WKH DXWKRU UHVSHFWLYH WUDLQLQJ RI XVLQJ WKH
VXSSRUWLQJ IXQFWLRQDOLW\ WKHUHIRUH LV WKH PRVW FUXFLDO
HOHPHQW LQ PDNLQJ WKLV VXSSRUW D VXFFHVV 7KH QHHG IRU
UHVSHFWLYH &$; VXSSRUW IRU 227: DOUHDG\ UHDFKHG D
WKUHVKROG$FWLYH5	’GHOLYHULQJSURWRW\SHVDUHQHHGHGDV
VRRQDVSRVVLEOH
6XSSRUWWR2SHUDWLRQV’HFLVLRQ6XSSRUW6\VWHPV
)RU VRPH IXQFWLRQV LW PD\ EH SRVVLEOH WR XVH VLPXODWLRQ
V\VWHPVDVDSSOLHGPHDQVRI25WRVXSSRUW WKHZDUILJKWHU
GLUHFWO\ 7KLV DSSURDFK LV IROORZHG HVSHFLDOO\ E\ WKH86
HJ ZLWK WKH UHTXLUHPHQW IRU LQWHJUDWHG WRROV IRU $&2$
DQDO\VHV WKDW DUH SDUW RI WKH IXWXUH FRQFHSW IRU WKH$UP\
%DWWOH0DQDJHPHQW6\VWHPRIWKHIXWXUH
5HVSHFWLYH VLPXODWLRQ V\VWHPV FDQ EH D KHOS LQ RUGHU WR
PDNHWKHRYHUDOOFRPPDQGDQGFRQWUROSURFHVVPRUHDJLOH
 6LPXODWLRQ V\VWHPV FDQ KHOS WKH PLOLWDU\ GHFLVLRQ
PDNHU WR EXLOG XS DQG XQGHUVWDQG D SHUFHLYHG
VLWXDWLRQ 7KHPDLQ DGYDQWDJH RI D VLPXODWLRQ LV WKH
G\QDPLF RI LWV QDWXUH  $ VLPXODWLRQ V\VWHP GRHVQ¶W
MXVWGLVSOD\DVWDWLFSLFWXUHEXWLWLVSRVVLEOHWRLQFOXGH
KLVWRULFDOGDWDKDYLQJOHWWRWKHVLWXDWLRQGRLQJ‡ZKDW
LI· DQDO\VLV DQG VKRZLQJ WUHQGV RU FRQWUDGLFWLRQV
ZLWKLQ WKH SHUFHSWLRQ  ,QFRQVLVWHQFLHV FDQ EH
YLVXDOL]HGHDVLO\WRR
 7KH GHYHORSPHQW RI DOWHUQDWLYH FRXUVHV RI DFWLRQ LV
ZKDWPDQ\DQDO\VHV WRROVKDYHEHHQGHVLJQHG IRU  ,W
MXVWUHPDLQVWKHTXHVWLRQZKHWKHUWKHPLOLWDU\XVHUVLQ
WKH ILHOG ZLOO EH DEOH WR XVH WKLV WRROV RU ZKHWKHU
LQGXVWU\VXSSRUW–DQGLWLVSRVVLEOHWRWKLQNRIRQVLWH
VXSSRUWDOVR–LVQHFHVVDU\
 6WRFKDVWLF FRPEDWPRGHOV FDQ DVVLVW LQ DVVHVVLQJ WKH
VHQVLWLYLW\RIVLQJOHSDUDPHWHUVDVZHOODVWKHVWDELOLW\
RI VROXWLRQV YLD SDUDPHWULF YDULDWLRQ DQG PDQ\
UHSOLFDWLRQV+RZWKLVFDQEHGRQHKDYHDOUHDG\EHHQ
SURYHQ GXULQJ WKH1$72 VWXG\ ‡6WDEOH ’HIHQVH· E\
WKH 8QLYHUVLW\ RI WKH )HGHUDO $UPHG )RUFHV RI
*HUPDQ\ZKHUH WKHVLPXODWLRQPRGHO.26026ZDV
XVHGWRVLPXODWHRYHUEDWWOHVWRJHQHUDWHTXDVL
HPSLULFDOGDWDEHLQJQHHGHGE\WKHDQDO\VWV
 $VVHVVLQJ WKH $&2$ DV ZHOO DV $&3 LQFOXGLQJ WR
DSSURYH WKH ILQGLQJV LV YHU\ VLPLODU WR ORRNLQJ IRU
LQFRQVLVWHQFLHVLQHDUOLHUSKDVHV$JDLQWKHG\QDPLFDO
VWUXFWXUHRIVLPXODWLRQVFDQEHRIJUHDWKHOS
 :RUNIORZ VLPXODWLRQ PD\EH RQH RI WKH ILUVW
DSSOLFDWLRQVWREHLQWHJUDWHGDVWKHWHFKQLTXHVDOUHDG\
DUH ZHOO NQRZQ DQG FDQ KHOS LQ XQGHUVWDQGLQJ WKH
SURFHGXUHV RQ DOO SDUWLFLSDWLQJ VLGH ,W VKRXOG EH
SRLQWHGRXWKRZHYHUWKDWWKLVLVQRWDW\SLFDOFRPEDW
VLPXODWLRQEXWDQHZIDPLO\RIVLPXODWLRQWRFRSHZLWK
E\WKHDQDO\VWDVZHOODVWKHWUDLQHUV
 6LPXODWLRQ V\VWHPV FDQ EH XVHG WR KDUPRQL]H WKH
HIIRUWV RI GLIIHUHQW DOOLHV E\ VKRZLQJ WKH SDUWQHUV WKH
HIIHFWV RI D JLYHQ GHFLVLRQ 6LPXODWLRQ V\VWHPV DQG
WKHLU G\QDPLF FDQ EH XVHG WR YLVXDOL]H WKH
FRQVHTXHQFHVRIVRPHDFWLRQWRQRQPLOLWDU\DJHQFLHV
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E\ 1$72 DQG 3I3 QDWLRQV GXH WR WKH GLIIHUHQW QDWLRQDO
SHUVSHFWLYHRIKRZWRFRQGXFWDFRPPRQRSHUDWLRQDVZHOO
DVGLIIHUHQWLQWHUSUHWDWLRQVRIWKHDQDO\VWVWU\LQJWRVXSSRUW
WKHVHHIIRUWV
7KH PDLQ UROH RI VWDQGDUGL]DWLRQ PXVW EH WR GHOLYHU WKH
‡JOXH·EHWZHHQDOOWKHUHVXOWLQJFRPSRQHQWVGHOLYHULQJWKH
QHHGHG IXQFWLRQDOLW\ )LJXUH  GHPRQVWUDWHV WKH SRVLWLYH

 5HVSHFWLYH 7RRONLWV KDYH EHHQ GHYHORSHG DQG DSSOLHG E\ WKH
,$%* 0HGLDWLRQ 7KLQN 7DQN LQ *HUPDQ KDUPRQL]DWLRQ
SURMHFWV
UROHRIVWDQGDUGL]DWLRQLQWKLVFRQWH[W(QDEOLQJWKHDFFHVV
RI GLIIHUHQW DQG YDULDQW LQWHUSUHWDWLRQV RI D FRPPRQ
PXOWLQDWLRQDOHIIRUW
:KHQEULQJLQJGLIIHUHQW QDWLRQV RU LQVWLWXWLRQV DJHQFLHV
HWF WRJHWKHU WR FRPPRQO\ VXSSRUW DQ RSHUDWLRQ RU
H[HUFLVH WUDLQLQJ SURJUDP HWF WKHUH ZLOO DOZD\V EH
GLIIHUHQW LQWHUSUHWDWLRQV RI WKH WDVN UHVXOWLQJ LQ D ILUVW
YDULHW\ RI PLVVLRQ LQWHUSUHWDWLRQV   $QDO\]LQJ WKH
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GLIIHUHQW YLHZV DUH HDUO\ VXSSRUWHG DQG WKHUHIRUH WKH
FKDQFH WR KDYH D VXSSRUW IXQFWLRQ DYDLODEOH LI QHHGHG
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